Failed back surgery syndrome (FBSS), postlumbar surgery syndrome, postlaminectomy syndrome or failed back syndrome are terms used to describe patients who have undergone lumbar spine surgery with unsatisfactory outcomes. It should be properly referred to as 'back surgery with persistent pain syndrome' because pain persistence is, in fact, the common feature in these patients.

Presumed causes of FBSS include epidural fibrosis, canal stenosis (global or lateral), foraminal stenosis, retained disc fragment, recurrent disc herniation, spinal instability, facet joint pain, sacroiliac joint pain, discitis, arachnoiditis and others ([@b1-prm-19-313]--[@b3-prm-19-313]). The rate of FBSS can range from 10% to 50%, depending on the evaluation criteria used. On the other hand, success rates may fall to approximately 30% after the second surgery and 15% after the third ([@b4-prm-19-313]).

Epiduroscopy is a relatively new, minimally invasive endoscopic technique that allows diagnostic and therapeutic approaches in FBSS. Epiduroscopy can offer a better understanding of the cause of pain and improve the quality and efficacy of drug injections or lysis of adhesions when needed ([@b5-prm-19-313]). It can be performed via caudal or interlaminar routes ([@b6-prm-19-313]). Although the effectiveness of spinal endoscopic adhesiolysis has been proven ([@b7-prm-19-313],[@b8-prm-19-313]), the appropriate use of epiduroscopy in the process of diagnosis and treatment of patients with FBSS is not clear.

There are no controlled studies to guide the physician in the management of FBSS, and retrospective data are also limited ([@b9-prm-19-313],[@b10-prm-19-313]). Results in the literature are confusing and most of the works analyze the relative efficacy of isolated interventional procedures ([@b11-prm-19-313],[@b12-prm-19-313]).

In the current article, we present the results of a prospective study testing our algorithm of FBSS management, including epiduroscopy, with a long-term follow-up period of one year. We accurately evaluated the different causes of pain and the final outcome of each patient. The potential of epiduroscopy as a diagnostic and therapeutic tool is evaluated and its place in the algorithm of management FBSS discussed.

METHODS
=======

The present observational study was performed over a two-year period at the Pain Clinic, Hospital Universitario de Madrid and Hospital Sanitas La Moraleja, Madrid, Spain. The management protocol was approved by the institutional research ethics board. At the end of the study, data were retrospectively collected and analyzed (from the prospectively collected databases). Patients (≥18 years of age) with a history of severe FBSS (visual analogue scale score ≥7), defined as back pain or pain in the distribution of a lumbar nerve root with or without lumbar pain, were included. Duration of pain was at least six months from the last surgery. All patients selected in the present study had received conventional pharmacological treatments including multimodal analgesia (opioids, nonsteroidal anti-inflammatory drugs and coadjuvants) and physical therapy. Exclusion criteria were pregnancy, malignancy, morbid obesity, previous treatment in other pain clinics, workers' compensation claims and history of stroke. The patients accepted the protocol of study and written informed consent was obtained. Patients were followed up for ≥1 year.

The following six-step algorithm was used in all cases ([Figure 1](#f1-prm-19-313){ref-type="fig"}): The approach to the patient started with a clinical history and physical examination investigating clues to the origin of persistent back pain and evidence of radicular involvement.Imaging studies included, in all cases, conventional and dynamic lumbar x-ray, magnetic resonance imaging (MRI) and/or computed tomography when needed or when MRI was contraindicated. If radicular pain was present, electromyography was conducted. Others studies, such as gammagraphy, vertical and dynamic MRI, evoked potentials and blood sampling, were performed when needed (suspicion of instability, cord compression or discitis, respectively).Common invasive diagnostic procedures used were epidurography, nerve root blocks, facet blocks and blocks of the medial branch nerves, sacroiliac blocks and hip blocks.Invasive treatments included the most common approaches in interventional back pain management, eg, epidural blocks (interlaminar or transforaminal), facet blocks (articular or medial branch technique), epidurolysis, caudal epidural blocks, radiofrequency (conventional and pulsed), paravertebral muscle blocks, sacroiliac joint injections and temporary epidural catheters with patient-controlled analgesia systems.Epiduroscopy (via interlaminar or caudal) was used when all conventional treatments failed, eg, epidural fibrosis with no response to conventional epidurolysis with the Racz technique, or when there was persistent pain without final diagnosis in spite of all previous procedures used.Patients with no response to all previous treatments and without surgical indication underwent palliative treatment with spinal cord stimulation (SCS) or spinal analgesia.

In all cases, one or more objective cause(s) of pain were established as a result of data obtained from clinical, radiological and neurophysiological explorations, or epiduroscopy findings.

Treatment success was defined as ≥50% long-term pain relief maintained during the first year of follow-up. Data are expressed as mean (range) or percentage.

RESULTS
=======

The initial study population consisted of 133 patients. Eleven patients did not complete the one-year follow-up in the authors' pain clinic and were not included in the study. Of the 122 patients enrolled in the present study, 69 (56.56%) were women and 53 (43.44%) were men. The mean age was 57.9 years (range 19 to 82 years).

Patients were referred to the authors' centre by different physicians (neurosurgeons and orthopedic surgeons) from Madrid (72.13%), from other cities in Spain (22.13%) and from other countries (5.74%). The authors' hospital provided approximately \>18% of all patients enrolled. Seventy-three (59.84%) patients had received instrumented surgery and 49 (40.16%) noninstrumented surgery.

The most common symptom of consultation was "leg or sciatic pain" (86.89%). Low back pain without radiculopathy was present in only 13.11% of patients. According to electromyographic studies, most cases had L5 root damage (67.21%), followed by S1 (52.46%) and L4 (8.20%). The visual analogue scale (VAS) score was 7.68 (range 7 to 9).

[Figure 2](#f2-prm-19-313){ref-type="fig"} describes the flow chart of patients in the present study and their final prognosis. Most (64.75%) achieved significant pain relief (\>50% reduction in VAS maintained during a one-year follow-up period) with conventional treatments at the pain clinic. A total of 15.57% required surgical treatment, including two patients who required total hip arthroplasty due to severe coxarthrosis ([Table 1](#t1-prm-19-313){ref-type="table"}). Of 18 patients who underwent epiduroscopy, seven (5.74% from the study population) achieved adequate relief. SCS devices were used in 9.84% and spinal analgesia was applied in only 2.46% of patients. Two patients considered for surgical reintervention or palliative treatment rejected any treatment and did not continue the study. Three patients were directly recommended for SCS: two were elderly patients with evidence of stenosis who were rejected by two surgeons for a new surgical procedure, and the other had epidural fibrosis and refused epiduroscopy. One patient was directly recommended for spinal analgesia: he had a pacemaker and global spinal stenosis, and surgical treatment had been previously rejected.

There were several minor complications: three patients experienced postdural puncture headache (two after conventional epidurolysis and the other one after epiduroscopy) and required hospital admission for two to four days. No postprocedure infection or major complications were observed.

Final diagnosis of the causes of pain persistence were established based on clinical, radiological and epiduroscopy findings. Patients had more than one diagnosis in many cases. Epidural fibrosis was the most common diagnosis (39.34%), followed by disc herniation (22.13%), global or lateral canal stenosis (16.39%) and foraminal stenosis (6.56%) ([Table 2](#t2-prm-19-313){ref-type="table"}).

DISCUSSION
==========

FBSS is a clinical problem consisting of numerous surgical and nonsurgical etiologies. There are no systematic studies to guide the physician in its treatment. The first step in the management of pain is to determine its etiology because the choice of the most appropriate treatment depends on the cause of the persistent pain. We propose a six-step algorithm for FBSS management including a rational use of diagnostic and therapeutic procedures. In the present study, we included epiduroscopy as a useful tool in the treatment of these patients.

Our study was performed at a single private institution; however, we received patients from different hospitals in our country, and from other countries. Patients were referred to us by both neurosurgeons and orthopedic surgeons. Consequently, a possible bias due to involvement of a single hospital was avoided.

There are many studies examining the etiologies of FBSS with different results; however, most are retrospective and were not the result of a systematic management of these patients. The list of causes of FBSS is extensive. The most common causes listed are spinal stenosis, herniated disc and epidural fibrosis ([@b3-prm-19-313]). In our study, epidural fibrosis was the most common cause of pain persistence. The diagnosis of epidural fibrosis after back surgery is usually made using MRI with gadolinium; however, this technique may not accurately diagnose the presence of epidural adhesions ([@b13-prm-19-313]). Epidurography and epiduroscopy, as used in our study, can offer a better diagnosis of epidural scarring. On the other hand, epidural fibrosis also occurs in patients who respond well to back surgery. When epidural fibrosis is a major cause of pain, the patients report pain on manipulation in areas of fibrosis and they describe it as very similar to their usual pain.

Currently, provocative discography is not usually used in our pain clinic. It was not included in our algorithm because of its uncertain reliability as a diagnostic procedure.

In our study, most patients (65%) had good outcome with usual treatments applied in a conventional pain clinic setting, \>15% required surgical treatment and, finally, \<6% improved with epiduroscopy.

Most patients who needed surgical treatment exhibited disc pathology or stenosis with poor or no response to conventional treatment (epidural blockades, radicular blocks) ([Table 1](#t1-prm-19-313){ref-type="table"}). Interestingly, two patients experienced a previously unknown severe coxarthrosis and were operated for hip replacement, with very good outcomes.

Following our algorithm, only 18 patients required epiduroscopy. We suggest that this technique is indicated only in cases of epidural fibrosis with poor outcome with conventional treatments (including epidurolysis) and in patients without a clear diagnosis. The cause of pain was resolved in seven patients (38.9%). This result is similar to other series published by our group ([@b6-prm-19-313],[@b14-prm-19-313]) and others ([@b15-prm-19-313]). Epiduroscopy, used as a last resort in the management of FBSS, solves \<40% of the cases. However, these cases are patients who would need expensive devices (SCS, spinal pumps) for palliative pain treatment. From another point of view, in our study, 15 patients needed SCS or spinal analgesia, but seven other patients who would have required the same treatment successfully recovered after epiduroscopy. Moreover, in all cases, epiduroscopy offered an accurate diagnosis of pathologies such as epidural fibrosis extension and severity, inflammation, arachnoiditis and root hypotrophia.

A recent review by Kallewaard et al ([@b16-prm-19-313]) confers a positive recommendation for epiduroscopy based on the published evidence for FBSS treatment, and also proposes a clinical pathway that includes epiduroscopy as a final step before palliative procedures, such as spinal cord stimulation or intrathecal drug delivery, as we have recommended.

There is a growing body of research indicating that psychosocial factors can strongly influence spine surgery outcome. A number of studies have shown that spinal surgery outcome is worse in patients receiving workers' compensation and disability payments ([@b17-prm-19-313]). These patients were excluded from the present study for this reason. However, a possible limitation to the present study is that a psychological screening for detection of other psychosocial factors contributing to poor outcome was not performed.

FBSS is a major clinical problem and there are currently no standards regarding the management of these patients. In the present study, we analyzed the long-term results of an algorithm of FBSS management that includes epiduroscopy. Etiologies were accurately described and the role of epiduroscopy in patients refractory to conservative therapy and minimally invasive therapeutic procedures was supported.

**DISCLOSURES:** No support has been received. No benefits in any form have been or will be received from a commercial party related directly or indirectly to the subject of this article.
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###### 

Diagnosis of patients who underwent surgical reintervention

  **Diagnosis**                   **n (%)**
  ------------------------------- -----------
  Disc prolapse/herniation        7 (36.84)
  Stenosis (central or lateral)   6 (31.58)
  Instability                     5 (26.32)
  Foraminal stenosis              8 (15.79)
  Coxarthrosis                    2 (10.53)

Percentage is calculated using the total number of patients. The total percentage is \>100%. There were 19 patients submitted to surgery with 28 diagnoses

###### 

Etiologies of failed back surgery syndrome

  **Diagnosis**                   **n (%)**
  ------------------------------- ------------
  Epidural fibrosis               48 (39.34)
  Disc prolapse/herniation        27 (22.13)
  Stenosis (central or lateral)   20 (16.39)
  Foraminal stenosis              8 (6.56)
  Facet syndrome                  8 (6.56)
  Instability                     5 (4.10)
  Arachnoiditis                   4 (3.28)
  Trocanteritis                   4 (3.28)
  Sacroileitis                    2 (1.64)
  Vertebral collapse              2 (1.64)
  Discitis                        2 (1.64)
  Coxarthrosis                    2 (1.64)
  Myofascial pain                 1 (0.82)

Percentage is calculated using the total number of patients. The total percentage is \>100%. There were 122 patients with 133 diagnoses
